the range. In this view, the Oak City Formation would be reinterpreted to include only the east-dipping, syntectonic conglomerate, large-rock avalanches, and other minor sediments. All of the exposed Tertiary units from the crest of the range to west would thus be mid-Miocene in age and younger.
crystallization front and typically forms triaxial fabrics initially at angles to flow planes and directions.
Given these possible flows, interpreting magmatic foliations as flow planes requires two pieces of information: (1) the geometry of the flow plane and (2) the kinematics of displacement of particles within that plane. AMS analyses establish the geometry of magnetic fabrics within the plutons that are approximately coaxial with magmatic fabrics based on image analysis and outcrop observations (Tobisch and Cruden, 1995) . However, no information regarding the kinematics of flow is inherently provided in the AMS analysis, and no microstructural or other kinematic information was provided by the authors to evaluate their conclusions. Thus, it is unclear to us how Tobisch and Cruden determined the flow patterns shown in their Figure 5 and how they determined that magma was entering the chamber along their proposed fracture conduits.
Issue 2: Relative Timing of Fabric Formation. Magmatic fabrics in plutons may be caused by nonuniform flow into a growing chamber, regional strain imparted on a crystallizing pluton, and internal processes such as convection, magma replenishment by addition of new melt, or discharge during eruption (Paterson and Vernon, 1995) . Thus, it is necessary to establish the timing of formation of fabrics in order to relate them to a particular process. Tobisch and Cruden in their Introduction make reference to the idea that emplacement-related flow may mask earlier patterns of ascent, but later in the paper they use fabric patterns to infer ascent (their Fig. 5 ). Nowhere is the timing of fabric formation discussed. Thus we are again puzzled about how they concluded that the foliation and lineation patterns provide information about ascent or emplacement.
Issue 3: Cause of Magmatic Fabrics. On the basis of the lineation data, Tobisch and Cruden jump directly to the conclusions that (a) flow of magma occurred parallel to the lineation, (b) magnetic lineations converge on two feeder zones, and therefore (c) the orientation of fabrics in these plutons was caused by flow via the planar feeder zones. Even if they could establish that flow occurred parallel to the lineation, we feel that the correlation between lineation data and the linear feeder zones is tenuous for the following reasons. (1) If feeder zones were imaged by the lineations it should be possible to contour these data according to plunge and observe a linear bulls-eye of where the feeder zones existed. In fact, the lineations plunge gently to steeply with a variety of trends, even near the proposed feeder zones. Furthermore, magmatic foliation data (Bateman, 1992, p. 36 ) display smooth curviplanar trends, particularly in the southwest lobe of the Dinkey Creek pluton, that crosscut the proposed linear feeder zone. (2) Magmatic foliations from the Dinkey Creek pluton (Bateman and Wones, 1972) show a gentle deflection along the western and southern margins of the Bald Mountain pluton, and locally this deflection is truncated by the Bald Mountain pluton. Although Tobisch and Cruden interpret the down-dip lineation data in this region to image a feeder zone (their Fig. 2 ), there are several equally permissible conclusions, one of which is that these data represent the downward return-flow of hot and mushy Dinkey Creek magma during emplacement of the Bald Mountain pluton. (3) Although no scale is given in Figure 5 , comparison of Figures 2 and 5 indicates that they are extrapolating surface data to depths of ϳ5 km to infer the locations of the feeder systems. Given the complex fabric pattern at exposed levels, on what basis can such data be extrapolated to such depths?
To conclude, although measuring AMS has become an increasingly popular means of characterizing magmatic fabrics in plutons, these data only provide geometric information. Without timing and kinematic information, we are skeptical of the use of these data to discern the causes and kinematics of fabric development in plutons and hope that Tobisch and Cruden will clarify their datasets and the assumptions that led them to their conclusions.
We thank Yoshinobu and Paterson for the opportunity to further explain our model for the emplacement of the Bald Mountain pluton and its relationship to the surrounding Dinkey Creek pluton (Tobisch and Cruden, 1995) . Their comment is based on three issues regarding the interpretation of foliation and lineation data, in our case derived from magnetic fabric analysis, in plutons. Yoshinobu and Paterson are correct in stating that the pattern of magmatic fabrics in a pluton may not have a unique interpretation and that these fabrics can form during emplacement, reorganization of magma within the pluton after emplacement, or tectonic deformation of the magma before it becomes fully crystallized. However, we argue below that some of their objections stem from an incorrect understanding of the physics of viscous flow and a somewhat skewed reading of our paper.
Issue 1. Yoshinobu and Paterson question our kinematic interpretation of magmatic foliation and lineation data, citing Mackin's (1947) definition of "acceleration, deceleration, and velocity gradient" flow regimes. First, the terms acceleration and deceleration flow are misleading. They imply that the flows are inertial, which, given the high viscosities of felsic magmas, we consider to be unlikely under natural conditions. Second, Mackin's first two flow regimes are inherently two-dimensional. The concepts of convergent and divergent flow are more appropriate, because they are explicitly three-dimensional and can be applied to creeping flows. Third, the classification of velocity gradient flow as a special case is also misleading. All natural, three-dimensional flows that result in a detectable fabric are characterized by velocity gradients. Yoshinobu and Paterson's third flow regime is more appropriately referred to as progressive simple shear flow.
The relationships between velocity gradients, strain rates, and deviatoric stresses are fundamental to continuum mechanics (e.g., McKenzie, 1979) . These basic mathematical relationships are used to determine the orientations of the principal finite strain axes in viscous flows (e.g., Cruden, 1990) . Assuming that fabric elements can be correlated with the strain axes, modeling shows that in most cases the foliation plane lies Ͻ45Њ to the flow plane, and the lineation that it contains has the same azimuth as the particle movement path. The exception is when the flow is strongly divergent, as in the case of particles flowing toward and normal to a wall.
Under most situations, foliations and lineations therefore give a reasonable, if not exact, picture of the last increments of flow in the magma. Since most granitic rocks do not contain the types of kinematic indicator alluded to by Yoshinobu and Paterson, the actual directions of flow are indeterminate in most cases. The interpretation then relies on matching the observed structural and compositional patterns and age relationships to a dynamically and kinematically feasible model that best fits the data.
Our conceptual model for flow in the BMP during its emplacement (Tobisch and Cruden, 1995, Fig. 5 ) is based on an attempt to explain the following features: (1) the consistent, shallowly plunging and northwest-southeast trend of the magnetic lineation as well as the generally moderate northeast and southwest dips of the magnetic foliation; (2) the observation that in detail the contacts of the pluton conform to northwest and northeast trends, parallel to joints in the host rock (Dinkey Creek pluton) and the strike of foliations in the pluton; (3) the presence of shallowly dipping dikes of Bald Mountain pluton magma intruding the Dinkey Creek pluton; and (4) the north-south elongation of the pluton. The first three features may be explained by the upward and outward migration of magma into a strongly jointed host rock from a series of en echelon northwest-oriented vertical conduits. Host rock joints may have facilitated local roof lifting and subhorizontal flow, as well as providing guides for en echelon fracture propagation. The confinement of the en echelon feeders of the Bald Mountain pluton magma to a Ͻ2-5-km-wide, 10-km-long north-trending zone suggests that they were terminal fractures to a major north-south dike at depth. However, in the absence of additional evidence for sheeting in the Bald Mountain pluton, we acknowledge that this model is speculative and would welcome alternative explanations.
Issue 2. Yoshinobu and Paterson are concerned with the timing of the fabrics in the Bald Mountain pluton. Microstructural observations, using the criteria of Paterson et al. (1989) , indicate that the fabrics in the pluton formed before it had crystallized completely. The presence of locally very shallow foliation dips in the Bald Mountain pluton and the complete absence of postcrystallization deformation features in the Dinkey Creek pluton immediately surrounding the Bald Mountain pluton rule out a regional tectonic origin for the fabrics. An origin due to flow caused by postemplacement thermal convection is possible, but conductive heat loss from such a small body was probably too rapid for the attainment of a supercritical Raleigh number. Yoshinobu and Paterson imply that we used the fabric pattern to infer information about ascent. In fact, in several places in our paper we state categorically that we interpret the fabric pattern in the Bald Mountain pluton to have formed at the site of emplacement (see above).
Issue 3. Yoshinobu and Paterson take issue with the cause of magmatic fabrics in the surrounding Dinkey Creek pluton, which we interpret to be related to emplacement via the same north-trending conduit used later by the Bald Mountain pluton. Although the subject of a more substantial paper in preparation (see also Cruden et al., 1996) , we consider the part of the Dinkey Creek pluton now occupied by the Bald Mountain pluton to have been a major zone of magma upwelling for the following reasons: (1) foliations dip and lineations plunge at moderate angles toward the current location of the Bald Mountain pluton; (2) magnetic susceptibility values, which can be shown to correlate with modal composition in these rocks, define a pattern of reverse zonation (granite to tonalite) centered about the Bald Mountain pluton. Contrary to Yoshinobu and Paterson's assumption, the orientations of foliations and lineations match closely the strain pattern expected in the upper parts of a zone of magma upwelling (e.g., Cruden, 1990, Fig. 5 ). The coincidence of this zone with the compositional pattern strongly suggests that this was a major site for the addition of progressively more mafic magma into the pluton.
As an alternative to the above interpretation, Yoshinobu and Paterson suggest that the foliation and lineation pattern in the Dinkey Creek pluton could be related to "downward return-flow of hot and mushy Dinkey Creek magma during emplacement of the Bald Mountain pluton." This is highly unlikely because the Bald Mountain pluton displays strongly discordant contact relationships with the Dinkey Creek pluton and this imply that the Dinkey Creek pluton remained partially molten for 6 Ϯ 4 m.y. after its emplacement.
This discussion of our model for the emplacement of the Bald Mountain pluton into the central Sierra Nevada batholith has centered entirely on the interpretation of magmatic fabrics. To place things in a more rounded perspective, an important part of our paper concerned the new U-Pb geochronological data, which show that the Bald Mountain pluton was emplaced at 96 Ϯ 3 Ma, during a critical interval in the Sierra Nevada after the emplacement of the Dinkey Creek pluton at 102 Ϯ 1 Ma. Several other small north-trending plutons in the central Sierra Nevada were emplaced at around the same time as the Bald Mountain pluton, suggesting that deep north-south fracture conduits may have been preferred avenues for magma ascent during this part of the history of the arc.
